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MSC viability by flow cytometry

(BD FACSCanto II Flow Cytometer)
Principle

7-Amino-Actinomycin D (7AAD) is a fluorescent probe which binds to DNA. It is excluded by viable cells due to their intact cellular membranes. Cells which are dying or completely non-viable have permeable cell membranes which allow the dye to enter the cell and bind to the DNA. As a result, non-viable cells are 7AAD positive. 
7AAD fluoresces red (emission spectra 635-675nm) and can be detected by the PCP5.5 detector. It has some spectral overlap with FITC. 

Purpose

To assess the percentage of viable CD90+ Mesenchymal Stromal Cells post cryopreservation, using the BD FACSCanto II Flow Cytometer.

reagents

FITC Mouse Anti-Human CD90 (BD #555595)
7AAD (BD # 559925)
Flow Buffer (1% BSA in PBS)
Plasma-Lyte
equipment

BD FACSCanto II Flow Cytometer

Vortex

Pipettes
Flow Cytometer set-up
1. Ensure daily set-up has been performed. Refer to Flow Cytometer Start-up and Shut-down.
2. Check quality control results: CS & T Beads and BD FACS 7-Color Setup Beads. 

3. Open the BD FACS DIVA Software program.
4. Log in: 
User name: (Insert username)
Password: (refer to Scientist-In-Charge) 
5. In the browser, highlight the MSC folder and right click on new experiment.
6. In the experiment templates dialog box, open the experiment: MSC viability. 

7. Rename the MSC viability template as: MSC viability_Product#_Lot#.
8. In the experiment hierarchy rename the Specimen as: Product#_Lot#.
Cell Preparation

Thawing
Remove the sample vial from the cryo storage tank and place into a 37°C water bath until just thawed.
Staining

1. Transfer 5uL of 7AAD and 2.5uL of FITC CD90 into a flow tube.

2. Transfer a volume containing approx 2-3 x105cells from the sample into an eppendorf tube. For example, 50uL from a sample with a cell concentration of 5x106 cells/mL. 
3. Dilute the cell suspension in equal parts with Plasma-Lyte, up to a maximum volume of 100uL.
4. Add all the diluted cell solution to the flow tube.
5. Wrap the tube in foil (to protect from light) and incubate at room temperature for 10min. 
Measurement

1. Add 500uL of flow buffer to the stained cell suspension.
2. Immediately run sample on the flow cytometer. 
Result Analysis

Optimisation

1. In the forward scatter and side scatter plot, position the P1 gate to exclude any cell debris and so give clearly defined cell populations in the CD90 + 7AAD plot.

2. Position the quadrant gates to optimally capture the live and dead CD90+ cell populations. 

3. Position the P2 gate in the histogram to separate the total live and dead cell populations. 
4. Record 20000 events in P1 gate
Reporting

1. Refer to statistics analysis table.

2. Record results for the % Parent result in Q4. 

3. Record result on the MSC Flow Cytometry Form. 
4. Print a PDF copy of results.
5. Save an electronic copy in (Insert file location)
Records

Hard copy result printouts are stored in the relevant Product file.
Electronic copies are saved in (Insert file location)
Documents
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